Asthma and chronic obstructive pulmonary disease: unmet needs or unsatisfactory patient--physician relationships?
=================================================================================================================

Asthma and chronic obstructive pulmonary disease (COPD) are among the most common chronic diseases worldwide, characterized by a condition of variable degree of airway obstruction and chronic airway inflammation.[@b1-prom-5-153],[@b2-prom-5-153] The chronic features of the diseases need persistent treatment to reduce respiratory symptoms and to prevent the occurrence of exacerbations with the least possible amount of drugs. However, despite a deeper understanding of the pathophysiological mechanisms and the growing availability of new pharmacological compounds, as well as the applicability of modern pharmacological strategies to better manage the diseases, as well as higher attention and adherence to detailed treatment guidelines, epidemiological observations clearly show that a variable (not trivial) proportion of asthmatic and COPD patients have a suboptimal (or lack of) control of both diseases.[@b3-prom-5-153],[@b4-prom-5-153]

In asthmatics, according to the Global Initiative for Asthma guidelines,[@b1-prom-5-153] disease control is evaluated by diurnal or nighttime symptoms, the limitation of daily activities including exercise, the use of beta-2 agonists, pulmonary function test, exacerbations in the previous year, and shelter in emergency. This is also the case in COPD, where the combination of lung function impairment, the severity of respiratory symptoms, and the rate of exacerbations depict the overall characterization of the disease.[@b2-prom-5-153] The frequency of exacerbations in the previous years are the best predictor of the development of future exacerbations, long-term decline in lung function, and disability (ie, future risks).[@b2-prom-5-153],[@b5-prom-5-153]--[@b7-prom-5-153]

Several studies have tried to identify which factors are associated with treatment failure in patients affected by asthma or COPD. These factors include inadequate drug treatment and a lack of adherence to the recommended drug therapy, as well as to the proper use of the device. Moreover, observational investigations have led to the assumption that inadequate physician--patient communication contributes to the inability to attain optimal control, and that patients and physicians often underestimate the intensity and frequency of symptoms and the need to constantly monitor the disease.[@b8-prom-5-153],[@b9-prom-5-153]

In asthmatics, both physiological and psychological factors influence the occurrence and the perception of respiratory symptoms; to confirm the influence of factors other than lung functional alterations on symptom severity, a weak correlation was demonstrated between the magnitude of airway obstruction and asthma symptoms.[@b10-prom-5-153] As described in two studies, patients often have inadequate information on their state, they tend not to trust the pharmacological treatment they are offered, and they are not convinced that drug therapy can completely control their symptoms.[@b3-prom-5-153],[@b11-prom-5-153] These observations support the notion that the lack of adherence to regular therapy impacts on the control of respiratory symptoms in chronic obstructive respiratory diseases.

It has been estimated that a lack of adherence involves up to 20% of patients who need treatment for a short period (10 days) because of an acute disease.[@b12-prom-5-153] Moreover, poor adherence occurs in 50% of patients affected by a chronic symptomatic disease and 70% of those affected by a chronic asymptomatic disease. Cramer et al[@b13-prom-5-153] assessed compliance with long-term medications among newly treated and long-term patients. Compliance rates averaged 76% during the study period; 87% for the once-daily, 81% for the twice-daily, 77% of the three times a day, and 39% of the four times a day dosages, demonstrating that adherence to treatment is influenced by the frequency of drug administration. The Italian Study on Asthma in Young Adults study showed that regular treatment was associated with a better control of symptoms for each degree of severity, eventually confirming that the inappropriate use of drugs is responsible, to a large extent, for the failure in controlling asthma.[@b14-prom-5-153],[@b15-prom-5-153] The authors found that 47% of persistent asthmatics who participated in the survey in Italy were using a combination therapy that was inadequate for the severity level (too low of a dosage of corticosteroids and/or inappropriate treatment); 64% of asthmatics were on an irregular treatment that should have been taken daily.

Factors impairing the effectiveness of inhaled treatment
--------------------------------------------------------

Different factors could influence the effectiveness of inhaled treatment in chronic respiratory diseases; these can be summarized in patient-related, disease-related, and drug-related/formulation-related factors.[@b12-prom-5-153],[@b16-prom-5-153] In addition, all factors that weaken the relationship between physicians and patients should be taken into consideration.[@b8-prom-5-153] When exploring conditions specifically associated with the patient, age per se appears to be the most influencing one.[@b17-prom-5-153]--[@b20-prom-5-153] Comorbidity is considered one of the hallmarks of the geriatric patient population, and it is relevant with respect to drug therapy. Specific comorbidities may contribute to impair one's ability to use inhalator devices. For example, a strong relationship between cognitive function and the ability to acquire the metered dose inhaler (MDI) has been demonstrated.[@b20-prom-5-153] Among factors related to treatment, complex medical treatment that requires the use of different drugs, the use of different devices for inhalation therapy and the complexity of dosage, as well as the side effects of the medications should be taken into consideration in daily clinical practice.[@b12-prom-5-153] In this respect, high-dose regimens and long-term use of inhaled corticosteroids (ICSs) have the potential to cause a variety of side effects that are similar to those observed with systemic corticosteroid therapy. Among those, candidiasis, cataracts, glaucoma, and osteoporosis are the most common. The use of ICSs can also be associated with the increased risk of bone fractures, diabetes, and pneumonia.[@b21-prom-5-153],[@b22-prom-5-153]

These ICS-related systemic side effects are of particular importance in elderly patients due to the presence of comorbidities. This is also true for inhaled bronchodilators, which can be associated with an increased risk of cardiovascular events in patients at high risk.[@b23-prom-5-153]

It is infrequent that the lack of asthma control is a direct consequence of a condition of drug-resistant disease. It is more likely that an uncontrolled condition is related to the underestimation of disease severity by physicians and patients with consequent prescription of insufficient medications and a low degree of adherence to treatment. Other disease-related factors should be evaluated; asthma and COPD are inflammatory disorders of the entire bronchial tree, including the more peripheral airways, although their involvement may remain functionally and clinically silent until features of air trapping and hyperinflation become evident, leading to a lack of symptom control despite conventional treatment. Indeed, it has been found that small airway dysfunction is associated with an increased risk of exacerbations and lower asthma control. In addition, recent studies documented a more severe impairment of the peripheral airways in patients with severe asthma.[@b24-prom-5-153]--[@b34-prom-5-153]

Peripheral airways: a target for disease control
------------------------------------------------

Inflammatory and functional changes of the peripheral airways strongly contribute to the complexity and the heterogeneous manifestations of chronic obstructive diseases, suggesting that this site should not be neglected in the monitoring or in the development of treatments for diseases, such as asthma and COPD.[@b27-prom-5-153] Studies based on imaging, transbronchial biopsies, and autopsy specimens have confirmed the role of the peripheral airways in the most severe forms of asthma and in all stages of COPD.[@b24-prom-5-153]--[@b34-prom-5-153] A more recent investigation has documented that inflammatory and structural changes of the peripheral airways are also associated with a lack of control in mild stages of asthma.[@b35-prom-5-153] To date, there is a general agreement on the involvement of the peripheral airways in the lack of symptom control, both in asthma and in COPD. In the last few years, great effort has been made to design methods of assessment of the peripheral airways' function and to formulate advancements for better drug delivery to this region of the lungs.

The relevance of peripheral airways should be carefully considered in the management of asthma and COPD for the assessment and prevention of future risk, which refers to the occurrence of exacerbations, a loss of symptom control, a faster rate of decline in lung function, or the side effects of treatment. In this respect, the detection of small airway abnormalities could potentially indicate patients who are at major risk of sudden attacks or more severe disease, or it may predict those likely to benefit from a specific intervention.[@b36-prom-5-153] These observations imply that functional or biological pathophysiological parameters, reflecting small airway involvement, might be used prognostically in chronic airway diseases.

The key point of the management of chronic obstructive respiratory diseases is to use inhalation therapy to access the target site, while directing delivery of the aerosolized drug to the airways with the aim of treating inflammation and relieving obstruction. The inhaled route of administration aims to exploit the topical effect directly near the site of deposition, minimizing the risk of systemic exposure. Indeed, oral administration carries the risk of adverse events, due to the high bioavailability of the drug. The bioavailability is the fraction of the drug that reaches systemic circulation through various organs and can be responsible for systemic adverse effects. Obviously, the compounds that are administered by inhalation and are detected in systemic circulation mainly originate from the amount deposited in the oropharynx, which is swallowed and then adsorbed through the gastrointestinal tract. In order to improve the deposition in the periphery of the bronchial tree, the aerodynamic size of a particle should be first established. Moreover, the drug deposition in the airways can be modulated by the type of device used, the aerosol formulation, and the patient's inhalation technique.

In this scenario, the achievement of the targeted site is obtained by complying with three conditions: 1) the drug delivery system should assure the generation of an aerosol cloud containing particles able to penetrate the respiratory tract; 2) the aerosol formulation should enable the drug to deposit along the respiratory tract; and 3) the deposition of the drug should translate into functional and clinical benefits.

The drug contained in the pressurized MDI (pMDI) is usually formulated in form of a suspension or a solution, which may variably affect the delivery characteristics, such as particle size, plume velocity, and duration.[@b37-prom-5-153],[@b38-prom-5-153],[@b57-prom-5-153] Because of the fast-moving aerosol produced with the pMDI, the risk of deposition of the drug in the pharynx is high, thus reducing the clinical efficacy.[@b39-prom-5-153]--[@b41-prom-5-153] One of the main issues associated with the suspension formulations, which is estimated to occur in a vast proportion of subjects, is the fact that these formulations need to be shaken before inhalation to allow for the uniform distribution of solid powder particles of the drug, so as to favor homogeneity of the drug concentration and result in dose consistency. Moreover, the suspension formulations may release large particles (due to the agglomeration of the micronized ones), of which only 10%--15% of the total dose achieves the conductive and lower peripheral airways.[@b42-prom-5-153] Because of the particle size, suspension formulations need a relatively larger orifice diameter to avoid its blocking by the emitted suspension, leading to higher velocity and lower duration of the aerosol plume.

The replacement of chlorofluorocarbon (CFC) propellants with hydrofluoroalkane (HFA) has allowed a shift from suspension formulations to solution formulations, where the drug is more uniformly distributed and the shaking of the inhaler is no longer necessary. The new HFA solution aerosols allow for the particle size to be modified within the respirable range (extrafine particles or coarser ones); this property leads to deeper penetration of the medication into the lung.[@b43-prom-5-153],[@b44-prom-5-153] In the context of developing new formulations aiming at improving the deposition of inhaled drugs in the lung, the Modulite^®^ technology (Chiesi Farmaceutici SpA, Parma, Italy) was launched. The goal was to produce a slow-moving cloud containing particles of the required particle size, and this could be achieved with integration of device characteristics, propellant characteristics, drug formulation, and the patient's appropriate use.[@b45-prom-5-153] Modulite achieves this goal primarily by the geometry of the actuator orifice; indeed, the actuator geometry influences the cloud formation, since a smaller orifice produces more refined spray with slow-moving clouds over a much longer period, thus helping patients to coordinate the inspiratory maneuver with the generation of the cloud. In addition, changes in vapor pressure by mixing available propellants and the volume of the metering valve also contribute to optimize the delivery. The Modulite technology also uses the presence of a nonvolatile component to provide the targeted particle size. Indeed, the particle size depends on the drug concentration in a droplet and other nonvolatile components that are added; each droplet will eventually dry to result in a particle, the size of which depends on the concentration of the drug in the solution. These characteristics confirm that the Modulite technology is able to deliver drug particles within a desired range of particle sizes, which allows for uniform distribution along the bronchial tree to reach the peripheral airways.

In dry powder inhalers (DPIs), the drug is not driven by the propellant, but it is delivered by inhalation effort. Conversely, the actuation of the device and the amount of drug reaching the lower airways are dependent on the patient's peak inspiratory flow.[@b46-prom-5-153] This could highlight a crucial problem in the elderly population in whom the ability to generate sufficient inspiratory flow across a DPI is compromised, irrespective of the presence of an obstructive airway alteration. Three types of DPIs are available with different handling instructions: single-dose (eg, HandiHaler^®^ \[Boehringer Ingelheim, Ingelheim, Germany\]; Ultibro^®^ Breezhaler^®^ \[Novartis International AG, Basel, Switzerland\]; and Foradil^®^ Aerolizer^®^ \[Merck Millipore, Billerica, MA, USA\]); multiple-dose (eg, Advair Diskus^®^ \[GlaxoSmithKline plc, London, UK\]); and reservoir (eg, Symbicort Turbuhaler^®^ \[AstraZeneca plc, London, UK\]) inhalers.

MDIs and DPIs require different techniques that imply specific training for each device: slow and deep inhalation for the MDIs; and inhalation that is quick, powerful, and as deep as possible for the DPIs.[@b24-prom-5-153],[@b25-prom-5-153],[@b47-prom-5-153] In addition, since DPIs are breath-actuated, they do not need coordination between activation and inhalation. More recently, other devices have been designed with the aim of limiting (or abolishing) the most common mistakes when using an inhaler. In this regard, the Fostair^®^ NEXThaler^®^ (Chiesi Farmaceutici SpA), the Relvar^®^ Ellipta^®^ (GlaxoSmithKline plc), and the DuoResp Spiromax^®^ (Teva Pharmaceutical Industries Ltd, Petah Tikva, Israel) devices are novel and intuitively designed multidose DPIs, conceived for straightforward open--inhale--close operation that ensures ease of use. Indeed, the main scope of these new devices is to meet the needs of the patient, by simplifying the inhalation maneuvers and very likely improving adherence to treatment.

Taken together, these characteristics suggest that when selecting a device for patients with asthma and COPD, physicians should primarily consider the device/drug availability, the ability to use the selected device correctly, and the patient's preference.[@b48-prom-5-153] Indeed, differences in efficacy may be trivial when different devices are used with proper inhalation techniques and are well accepted by the patient. Of course, the issue remains of whether the targeted site is reached by the delivered drug when using different devices. The description of specific phenotypes, in which small airway abnormalities may play a relevant role, help to identify subgroups of patients for whom an extrafine formulation, which allows for the drugs to reach the periphery of the lung, may represent a specific and first-choice therapeutic option. Proper management of specific phenotypes of asthma and COPD should be based on drugs that are able to uniformly distribute along the bronchial tree and to reach the most peripheral airways.

How to properly manage the diseases
===================================

Inhaled treatment as first choice
---------------------------------

Inhaled therapy is the cornerstone of the daily control of obstructive respiratory diseases. In comparison with oral therapy, the inhaled pathway allows for the minimization of effective doses and consequently of adverse systemic effects, which is particularly relevant in long-term treatments.[@b38-prom-5-153] On the other side, as stated previously, the inhaled pathway is affected by several variables, mostly related to the drug formulation and the delivery device. Direct delivery of the aerosolized drug in the lower airways is advocated to treat inflammation and to relieve obstruction. Studies have shown that asthma control can be obtained in the vast proportion of patients with inhaled steroids alone or in combination with LABAs.

ICSs are the first-line treatment for the management of asthma in that they are the most effective anti-inflammatory medications for the treatment of persistent asthma. There is vast evidence demonstrating the efficacy of ICSs in controlling airway inflammation, reducing symptoms, improving quality of life and lung function, decreasing airway hyper-responsiveness, reducing the frequency and severity of exacerbations, and even in reducing asthma mortality.[@b49-prom-5-153]--[@b53-prom-5-153] International guidelines recommend the addition of an inhaled LABA to a low- to medium-dose ICS when low doses of ICSs fail to realize control of asthma symptoms.[@b3-prom-5-153] Randomized clinical trials with the LABA in combination with corticosteroids have demonstrated that the addition of LABA to ICSs is more beneficial in terms of asthma control and pulmonary function than increasing the dose of ICSs alone.[@b52-prom-5-153],[@b54-prom-5-153]--[@b57-prom-5-153]

The identification of the role of distal airways implies that the distribution of the drug along the bronchial tree translates into higher efficacy of the inhaled therapy in terms of functional and clinical benefits, and the reduction of adverse event rates. To date, there are some single-agent extrafine formulations on the market (beclomethasone, ciclesonide, and formoterol \[F\]), and only one combination product available (beclomethasone/F).[@b40-prom-5-153] Extrafine solution pMDIs can deliver compounds with a mass median aerodynamic diameter that is smaller than that delivered by other available devices, resulting in a significant increase in peripheral airway drug deposition with respect to the delivered dose.[@b58-prom-5-153],[@b59-prom-5-153] Several studies demonstrated that ICS extrafine formulations alone were superior to nonextrafine formulations in modulating functional and inflammatory parameters, reflecting small airway abnormalities.[@b60-prom-5-153]--[@b62-prom-5-153] In addition, it was calculated that 2.6-fold nonextrafine beclomethasone dipropionate (BDP) is required to achieve the same improvement in forced expiratory volume in the first second (FEV~1~) as extrafine HFA-BDP.[@b63-prom-5-153]

Subsequent clinical studies suggested that BDP extrafine 100 μg/actuation alone is clinically equivalent to BDP non-extrafine pMDI 250 μg/actuation in patients with moderate asthma, demonstrating a 1:2.5 equivalence ratio between extrafine and nonextrafine BDP.[@b64-prom-5-153],[@b65-prom-5-153] Moreover, in an open-label, 12-month randomized controlled trial, Juniper et al[@b66-prom-5-153] showed that in asthmatic patients previously treated with nonextrafine CFC-BDP and switched to equipotent doses of extrafine HFA-BDP (one-half of the dose of the nonextrafine CFC-BDP), there was a significant improvement in asthma quality of life, as compared to those patients who continued to receive nonextrafine CFC-BDP.

Another extrafine particle ICS formulation, namely ciclesonide, also showed functional changes, suggesting effective peripheral airway penetration.[@b67-prom-5-153] Ciclesonide administration was associated with an improvement in lung function and a reduction in airway hyperresponsiveness. In addition, ciclesonide demonstrated anti-inflammatory effects in the peripheral airways, as determined by decreased alveolar exhaled nitric oxide and reduced air trapping following a methacholine challenge in mild-to-moderate asthmatics.[@b67-prom-5-153] To date, no extrafine fixed combination of ciclesonide with LABA is available in the market.

BDP/F extrafine formulation in asthma and COPD
----------------------------------------------

### Lung function and clinical outcomes

The BDP/F HFA pMDI combination is an extrafine formulation, in which the BDP dose is 2.5-fold lower than the conventional BDP CFC product (100 μg of BDP per actuation instead of 250 μg of nonextrafine BDP). Furthermore, because of the small particle size of BDP/F, the two active drugs are delivered to both the central and peripheral airways, resulting in a uniform treatment of inflammation and bronchoconstriction throughout the lower respiratory tract.[@b38-prom-5-153] The reduction in BDP dose lowers the amount of drug deposited in the upper airway and contributes to systemic exposure, therefore potentially improving the efficacy/safety ratio. This would translate the efficacy of the drugs into greater effectiveness in clinical practice. The efficacy of BDP/F fixed combination was first evaluated in a 3-month trial conducted in patients with moderate asthma who were still symptomatic despite receiving low-dose ICSs (up to 500 μg/day BDP or equivalent).[@b68-prom-5-153] BDP/F given at one inhalation twice daily proved to be more effective at improving lung function than a double equipotent dosage of BDP nonextrafine.

A second investigation was carried out in patients with more severe asthma. In this setting, BDP/F given as two inhalations twice daily was as effective as nonextrafine BDP and F administered via separate inhalers, and superior to nonextrafine BDP alone in improving lung function.[@b69-prom-5-153] In addition, BDP/F was significantly superior to separate components for asthma control.[@b61-prom-5-153] In this respect, Huchon et al[@b70-prom-5-153] showed that after 24 weeks of treatment extrafine BDP/F delivered by an HFA pMDI (400/24 μg) was superior in improving asthma control to the combination of the same drugs formulated as larger nonextrafine agents at equipotent doses (1,000 μg BDP + 24 μg F). Moreover, in two randomized clinical studies with a similar design, Papi et al[@b71-prom-5-153],[@b72-prom-5-153] reported that the extrafine combination of BDP/F was comparable to the nonextrafine combinations of budesonide (BUD)/F (Turbuhaler BUD/F) and fluticasone propionate/salmeterol (pMDI FP/S) at equipotent doses in terms of lung function improvement, as measured by morning peak expiratory flow changes. When functional parameters more related to peripheral airway abnormalities were considered, 12 weeks of extrafine BDP/F combination treatment was significantly superior to an equipotent dose of the nonextrafine FP/S combination in improving air trapping, estimated by a reduction in forced vital capacity. These results provide direct evidence of the superiority of the extrafine ICS/LABA combinations compared to the nonextrafine combinations in improving small airway function. Data from clinical trials did not document any increased risk of systemic effects with either a single inhaled ICS extrafine formulation, or a combination of ICS/LABA extrafine therapy compared with nonextrafine therapy.[@b72-prom-5-153],[@b73-prom-5-153] An interesting observation from the study by Papi et al[@b72-prom-5-153] was the more rapid bronchodilation with the extrafine formulation than with the FP/S group, which leads to a more immediate relief of symptoms and to a potentially greater rate of adherence in clinical practice.

The superiority of extrafine combination treatment in improving the functional parameters of the peripheral airways, as compared to nonextrafine combinations, was demonstrated by Scichilone et al[@b74-prom-5-153] in a double-blind randomized study performed in 30 asthmatics, for a period of 12 weeks: the extrafine BDP/F combination treatment tended to be significantly superior to equipotent doses of nonextrafine FP/S in improving closing capacity measured by the single-breath N~2~ washout test, and it significantly decreased the degree of airway hyperresponsiveness, suggesting a homogeneous distribution of the drug throughout the bronchial tree.

The safety and efficacy of the fixed combination of BDP/F have been confirmed in different levels of asthma severity. Singh et al[@b75-prom-5-153] investigated the acute tolerability of high, cumulative doses of BDP/F compared to F alone and placebo. They showed that when asthmatics, who were regularly treated for 4 weeks with BDP/F 100/6 μg as two inhalations twice daily, were given ten additional doses of BDP/F 100/6 μg, F 6 μg, or placebo on 3 different days (days 14, 21, and 28 of the study), changes in vital signs were similar with high-dose BDP/F and high-dose F, but they were not considered clinically significant. These findings demonstrated that the administration of high cumulative doses of BDP/F in addition to maintenance therapy has a satisfactory tolerability profile and is at least as safe as the administration of high doses of F alone. This observation has obvious consequences in clinical practice based on the safety profile of the extrafine combination treatment. With regards to the effectiveness of the extrafine combination in a real-life scenario, several studies have been conducted in the last few years.[@b76-prom-5-153],[@b77-prom-5-153] A real-life observational study was conducted by Müller et al[@b76-prom-5-153] to compare the asthma control efficacy of a BDP/F pMDI extrafine formulation versus nonextrafine formulations, such as BUD/F and FP/S combinations, both delivered as DPIs. In this real-life setting, the proportion of patients achieving asthma control was significantly higher in the BDP/F extrafine group than in the nonextrafine BUD/F or FP/S group, and this was achieved with a significantly lower ICS mean daily dose. This observation was confirmed in a larger observational study (PRospectIve Study on asthMA control \[PRISMA\] study[@b77-prom-5-153]), showing that the extrafine BDP/F combination was more efficacious than the larger particle BUD/F and FP/S formulations in achieving asthma control and improving quality of life, respectively.

The prospective phase of the PRISMA study[@b78-prom-5-153] included 1,017 patients with uncontrolled (55.7%) or partly controlled asthma (44.3%). The 1-year monitoring in the real-life setting showed that the extrafine fixed combination provides better symptom control and quality of life than the nonextrafine fixed combinations (BUD/F or FP/S). These studies confirm that the extrafine inhaled combination impacts patient outcomes in real life. Whether the beneficial effect of extrafine formulations compared to nonextrafine formulations on asthma control is primarily due to improvements of small airway function, or is rather a consequence of a better distribution of the delivered drugs throughout the bronchial tree, is an interesting point of speculation.

The technology behind the extrafine formulation is able to optimize the duration and velocity of the aerosol plume as compared to reference CFC formulations.[@b45-prom-5-153] As discussed previously in "Peripheral airways: a target for disease control" lower plume velocities and increased plume duration mean that the dose may be generated over a prolonged period, and this represents a significant advancement in the improvement of hand--breath coordination in the use of pMDIs. From a clinical standpoint, the generation of a slow-moving cloud over a longer period may contribute to improved adherence to treatment, thus optimizing symptom control, especially in elderly individuals. Moreover, the nominal dose reduction of BDP results in a reduced systemic exposure, showing a low potential for inducing side effects.

The efficacy of extrafine combination treatment in improving the functional parameters of peripheral airways (as compared to nonextrafine combinations), and its safety, were also evaluated in COPD subjects. A body of evidence shows that functional alterations of the small airways play a central role in the pathophysiology of COPD. Sturton et al[@b79-prom-5-153] demonstrated that the small airways provide a greater contribution to airflow limitation in COPD than decreased elastic recoil as a result of emphysema. Indeed, a chronic inflammatory infiltrate is present in both the central and peripheral airways of patients with COPD.[@b80-prom-5-153] Significant correlations between lung function, airway wall area, and the inflammatory infiltrate in the small airways of patients with COPD were found.[@b81-prom-5-153] Notably, a positive correlation between the severity of COPD and the number of lymphoid follicles in the small airways has also been observed.[@b80-prom-5-153] In a study on patients with severe COPD, subjects were randomized to receive extrafine BDP/F (200/12 mg pMDI), BUD/F (400/12 mg DPI), or F (12 mg DPI) twice daily for 48 weeks. It was shown that the use of BDP/F for 48 weeks improved FEV~1~ to the same degree as BUD/F with a nominal dose of beclomethasone, which was twofold lower than the equipotent daily dose of BUD.[@b82-prom-5-153]

Moreover, the improvement in predose forced vital capacity versus baseline was statistically significant for BDP/F (*P*=0.005), but not for BUD/F or F. This is consistent with a more efficient peripheral deposition and reduction of air trapping. In addition, the distance covered in the 6-minute walking test at week 48 was significantly greater versus baseline in all the three groups. The change in distance covered was higher, though not statistically significant, in the BDP/F group than in the other groups.

Tzani et al[@b83-prom-5-153] designed a study to evaluate whether an extrafine combination of BDP/F was effective in reducing air trapping in COPD patients with hyperinflation, as compared with FP/S combination treatment.[@b83-prom-5-153] The authors showed that BDP/F extrafine combination is effective in reducing air trapping and dyspnea in COPD patients with lung hyperinflation. As a sign of peripheral activity, a significantly greater reduction in residual volume was observed in the BDP/F arm.

In the FORWARD study, the aim was to test the superiority of extrafine BDP/F 100/6 mg, two inhalations twice a day, over extrafine F alone in severe COPD patients with a history of exacerbations.[@b84-prom-5-153] Primary outcomes were frequency of exacerbations and FEV~1~ at the end of the study. A total of 1,693 patients were screened, 1,199 of whom were random-ized to BDP/F or F groups. As compared to F alone, extrafine BDP/F was shown to significantly reduce the exacerbation rate, prolong the time to first exacerbation, improve lung function assessed by predose morning FEV~1~, and improve the St. George's Respiratory Questionnaire total score.

Very recently, the first extrafine fixed combination of BDP/F inhaled from an innovative DPI called NEXThaler was introduced. This extrafine powder, multidose, breath-actuated inhaler incorporates a novel full-dose feedback system providing accurate dose metering and consistent full-dose release, independent of the respiratory flow.[@b85-prom-5-153],[@b86-prom-5-153],[@b87-prom-5-153] The extrafine BDP/F fixed combination, therefore, represents the only extrafine combination in both the pMDI and DPI formulations developed thus far. A scintigraphic study confirmed high lung deposition and homogeneous distribution throughout the entire bronchial tree, both in healthy subjects and in asthma and COPD patients. This device could meet and satisfy the needs of patients with obstructed airways who often suffer from a lack of ability in performing the correct inhalation maneuvers.

Indeed, inhaler mishandling is not only a waste, but it may have relevant clinical consequences in terms of unscheduled health care resource use and disease control. In a multicenter Italian study,[@b88-prom-5-153] inhaler misuse was associated with increased risk of hospitalization, emergency room visits, courses of oral steroids, and antimicrobials. In addition, the relationship between inhaler misuse and disease control measured by Asthma Control Test score was significant for both the asthmatic group alone and the whole population.[@b88-prom-5-153] In a recent study,[@b89-prom-5-153] a higher percentage of asthma patients was able to use the NEXThaler without errors when compared to Diskus and Turbuhaler. In the same study, NEXThaler was rated as the easiest to open, to prepare and set a dose, the easiest to tell how many doses were left, and the easiest instructions for use to understand.[@b89-prom-5-153]

Conclusion
==========

In conclusion, asthma and COPD are among the most common chronic diseases worldwide, and they are characterized by a variable degree of airway obstruction and chronic airway inflammation. A large body of evidence has demonstrated the importance of the small airways as a pharmacological target in these clinical conditions. Despite gaining a deeper understanding of the pathophysiological mechanisms, epidemiological observations show that a significant proportion of asthmatic and COPD patients have suboptimal (or a lack of) control of their diseases. The inability to reach and treat the peripheral airways may contribute to the lack of efficacy of inhaled treatments. The recent development of inhaled extrafine formulations allows for the more uniform distribution of the inhaled treatment throughout the respiratory tree to include the peripheral airways. These formulations are more effective and require a lower nominal dose to achieve the same effect on lung function and symptoms when compared to equipotent doses of nonextrafine formulations.

The beclomethasone/F extrafine formulation is available for the treatment of asthma and COPD. Different biomarkers of peripheral airways are improved by beclomethasone/F extrafine treatment in comparison with equivalent nonextrafine ICS/LABA combinations. This is associated with improved clinical outcomes, along with reduced systemic exposure to ICSs. The increased knowledge in the pathophysiology of the peripheral airways may lead to the identification of specific phenotypes of obstructive lung diseases that would mostly benefit from treatments specifically targeting the peripheral airways.
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